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‘Noonan; Gary (CDCICCEHIP/NCEH)

From: Noonan, Gary (CDC/CCEHIP/NCEH)
Sent: Thursday, May 14, 2009 3:25 PM
To: McGeehin, Mike (CDC/CCEHIP/NCEH)

Subject: Fw: CPSC-LBNL wallboard IAG work plan
Attachments: CPSC Narrative Workplan 80427.doc

FYl

Gary P. Noonan
CDC/NCEH/EHHE

(w) 770-488-3449

{c) 678-362-1156

Sent from a handheld device

From: Michael G, Apte <mgapte@Ibl.gov>

To: Noonan, Gary (CDC/CCEHIP/NCEH); Gresse!, Michael G. (CDC/NIOSH/DART)
Sent: Thu May 14 15:22:47 2009
Subject: CPSC-LBNL waltboard IAG work plan

Hi Gary. Here is the work plan that we developed for the CPSC IAG.

Best
Mike

1/8(2009
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Draft LBNL Work Plan for CPSC Walboard Emission Faciors ~ April 22,2009

Background - This work-plan responds to a need for measured emisrsri;)n factors
for sulfur containing compounds in gypsum board as outlined in the informal
description of emissions chamber studies provided by the Consumer Products
Safety Commission (CPSC) dated 4/9/2009 and subsequent conversations

between LBNL and CPSC.

According to the CPSC, “the purpose of the ch udies is to provide

guantitative data on gas emissions from dryw nission factors need to

encentrations in

be presented in a way that is sufficient fol riving exposu

assessment of the corrosiveness of the emissions from wallboard as it pertains to

' The wall board samples will be provided by CPSC.

2 In the California Specification 01350 titled "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources using Small-Scale Environmental Chambers” the measured
emission factors derived from small chamber experiments are used to estimate steady-state
building concentrations for comparisen to a concentration of interest (i.e., chronic reference
exposure levels, odor threshold, sensory irritation threshold, ...).
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household components such as copper wires, receptacles, switches, electronic

boards, smoke detectors, gas lines and connectors.

The second phase of the study will focus on a limited number of higher emitting
materials identified in Phase | to characterize factors that may influence long-

term emissions such as temperature, moisture, ventilation, and wall coverings

LBNL chambers - LBNL has several e%ﬁg@g test syg.&ems for ch%ptenznng
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chamb %’%stems Tﬁ%@‘ore mm;“én&al effort is anticipated to bring the emission
chamber co%nent of thegtudy on-llne However, the reactive nature of many

of the reduced §ﬁl£§; cop ﬁlents of interest may require that the stainless steel

chambers and transfé‘ﬁmes be treated using Sulfinert® surface coating.

The small chambers provide the quickest experimental results because multiple
samples (up to four) can be tested simultaneously for a given temperature and
humidity setting. The medium chamber provides better air mixing control to

characterize the relationship between emissions and ventilation and can also be
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loaded with more material to improve detection limits as needed. The medium

chamber may also provide a useful test system for exposing metal and electronic
samples to artificial emissions to characterize corrosion rates in-situ. The large
chambers provide room scale testing where field relevant loading factors and

ventilation rates can be simulated.

P
=0

Recommendation — Assuming we are able to achgeﬁ)_za%%‘dequate detection limits
J"’%

..—.L

for treating the chambers and sample han‘%g components to re"éuce loss of
&‘ﬁwﬁﬂﬁé analytical

me' A ads are

wi‘fi"b

m%%% 3 for ergggsnon factors for all
r ‘3‘% =
f‘”“ :@ﬁHentlfy peTentlal high emitters with

emissions chambelv's;"ﬂ?ﬁiéb is expected fo increase sample throughput by
approximately a factor of four because the emission factors can be measured
from samples either the same day that they are installed or the following
morning. Without the pre-conditioning chambers it would be necessary to wait

several days to a week before fresh samples had equilibrated to the standard
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ctors — April 22, 2009

temperature and humidity conditions used for testing. The pre-conditioning

chambers may also provide a testbed for assessing the rate and extent of
corrosion on household components exposed to the emissions from wallboard as

described below.

LBNL sampling and analysis - LBNL has well established methods for

collection and analysis of volatile organic chemic I Tﬁimolecular weight
0 g
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and carbonyl sulfide I'f%‘%e been found to be approximately 5 ppb (~ 15 pg/m®)

(Larkin et al., 2008; Wiesel et al., 2008).

Assuming steady state conditions, only one source material, and no contribution
from outside air, the indoor concentration Csgs (pg/ms) of a pollutant is related to

the material specific emission factor EF; for material { (ug/m?h) as
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Draft LBNL Work Plan for CPSC Wallboard Emission Factors — April 22, 2009

(1)

where L; (m?m3) is the loading factor or surface area of material per volume of
dwelling and ACH (h™") is the air exchange rate in the dwelling. The approximate

surface fo volume ratio for gypsum board in homes is 1.2 m%m?® (Hodgson et al.,

STEEEY

2004) and a typical air exchange rate is 0.5 (h™). Thér ’ore assuming gypsum

Applying this emission factor to a matenalm the small expenmen :g%‘chamber

-:_r.-....

result in a steady state concentrai;on*f@“ 2.5 ug/m

analysis, we typ:call’f% mple up to'fsﬁa;terswf ez
,“ B u—;é‘%?"' ‘%é; n»‘g“i‘g"ﬁr
acceptable colle,_._ Yon efﬂcxé%“gg and rgc‘% gﬁ this sa ple volume would collect

E;ﬂthe t"y’:gigal range of quantification for other
.L..

V 1 ‘:T fto be ableéj,,&an%’lyze carbon disulfide using a
b wersnon of of?%gc rh‘“ﬁ; '
25 xﬁé%gi‘v = -
sulfide have@gry low boﬂ@sg pomts $0 may be difficult to collect on

o, =

thermodesorptlonvtube er ambient conditions. We will construct a
cryotrapping system G=attempt to collect all analytes with the same sample but if
this is not successful, we will adapt an existing aldehyde method for coliection
and analysis of carbonyl sulfide and apply OSHA Method 1008, which utilizes

silver nitrate coated silica gel for collection and analysis of hydrogen sulfide.
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Sampling and Analysis Method Development — We will start by adapting and

optimizing our VOC method, which is based on EPA Method TO-17, for
quantification of volatile sulfur compounds. We will determine whether carbony
sulfide and hydrogen sulfide can be collected and quantified with the VOC

method. Analyzing the highly volatile and reactive sulfur constituents may require

a specially formulated GC column, inert surface treaiment of transfer lines, ultra-

EREGE Ay

analysis stream is advantageo sbey

we cannot analyze for aﬁnll the voIat" ]g.sulfu'

version of the '&@CMSmgod the_h"'i». ] ea S ‘““”

For example, if wec ot a%eve th ci’"”

E@gr__mu
“”-"-%_E =

exsstmﬂghaldehyde metfied w;tﬁ;?@NPH coated samplers that derivitize the
G 2 ;&%

method is similar to our existing method for sampling and analysns of volatile

organic acid compounds. Once the appropriate method(s) are identified and
optimized, we will develop basic QA/QC criteria for collection efficiency, method

detection and quantification limits and analyte recovery.
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Measurements of emission factors — Once the instrumental analyses are

optimized for the VSCs, we can proceed with emission testing. Using the small
emissions chambers we can process 12 samples per month for standard

emission factors if the small chambers are also used fq; pre-conditioning the

samples. Our small chamber protocol generally fojl,g 05 aSTM Standard Guide D-

1% =
:;‘AE:‘? -ﬁgﬂ&

5116-97 and CDHS 2004 “Standard Practice @ f:ﬁhe é’“‘s ; g of Volatile Organic

chambers will be constructed t

= .t%~w‘*'-‘*“& . =i

?rgr.a

n_lples tob@@:ought to equilibrium with
iﬁ

et

s rior to

environmental conq_ ]

it u1ld|ng éngaaterlals sgﬁ_eﬁes tha %ples equilibrate within a

o .g_‘__
1-—-—:2
few days after cham“h’rhcondt ons are cﬁ‘“j_tged so if we use pre-condltlonmg

ﬂtaln approxnmately 6 air changes after installing the

matenal 'F%wul allow u‘éﬁo process materials at a rate of four samples per day
*-:;‘*f-a mg

(four days per Weels) or gpfaverage of 16 samples per week.
t‘ﬁ’i x»
The tests will be conaﬁ”éted in four 10.5-L stainless steel chambers maintained at

23 £ 1 °C in a controlled environmental chamber. If necessary, the chambers will
be surface coated with Sulfinert® treatment prior to use to minimize surface

interactions with the reactive sulfur constituents. A 0.06-m%h inlet flow of carbon-
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ﬁifered pfecondiﬁoned 'Iair ét' 50% + 5% relative humidity® will be supplied

Draft LBNL Work Plan for CPSC Wallboard Emission Eg_actors — April 22, 2009

continuously to each test chamber. The relative humidity within the test
chambers will be controlled by a flow of mixed streams of dry- and water-
saturated air. The RH can be adjusted over a wide range so the Phase |

experiments can be conducted at a selected RH based on needs of CPSC (i.e.,

a\ A (m?), will

5
tific flow rate
’4:.5'

be 0.023; the loading factor, (mzlm ) will b“é"z 2and the area-sp

%w-‘%“

(m3/m?%h) will be approxmateli%ﬁ?(f :lm

be maintained at less

':5=~"=‘-Z~

'a ‘ﬁ%adjusted dependmg on the final
— . ¥ N
.‘ i etheﬂsusedgfufthe ﬁ@ﬂl E’"é‘used to guide the initial setup of
‘%E‘i%;. £ ,_r‘_

damage of househoﬁﬁmponents exposed to the emissions from the wallboard.
The emissions testing will identify wallboard that has the highest emissions of
volatile sulfur chemicals as well as other volatile organic chemicals. Based on

these results, we will classify the wallboard as high, medium or low emitters.

3 Baseline conditions for humidity and temperature will be identified after consulting with the
funding agency to insure the values are relevant to the conditions of interest.

8
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Draft LBNL Work Plan for CPSC Wallboard Emission Fa

Samples of these boards w.illn ee' ob{aihedkfrom CPSC for use in .the corrosion

testing. The premise is that the actual board will provide a more realistic and
relevant emission stream than a custom mixed gas stream designed to mimic the
emissions results. The material pre-conditioning chambers developed for the

emission testing provide a matrix of test containers that can provide a range of

N

.:c..::

controlled humidity and ventilation conditions. To pIg n___e an elevated source in

would be expected in an unvenh[gt

"'&

corrosion, we will identi g‘optlons fi %-,staﬂm-h..

;. ’u‘:’

wnllibginstalledﬂzeach ‘@A ner. Se

\:'.fe_\

w;.::s *r?'wﬁ.f

er @etal a%as requested by CPSC. The test strlps will

be mstalled:‘v’;uth test fac%qented%wards the open end of the chamber to allow

transparent face ma with clamping ring and the conditions in each chamber
will be adjusted to a predetermined combination of RH and ventilation. The
selection of conditions in the exposure chambers will result in a wide range of
humidity and chemical concentration values and at least one chamber will be run

without wallboard as a control and at least four chambers will be reserved for
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Plan for CPSC

installation of actual household components (i.e., receptacles, switches, smoke

detectors, ...).

The chemical concentration in each chamber will be periodically monitor for
target VSCs and VOCs . This will include at least thee different sampling times

over the course of the experiment. Corrosion on the test strips will be tracked

using high resolution images. The experiments a@;{é%pé&ted to run

compaqggigiacross ba

R )

e :_"i—"‘—%t:s%"

usg:;r

dl;;g subste ate. Each experiment provides a

r".n(g-“ . "‘-I
4.

ul..

i

A
=6

results to field conditions.

Phase Il emission factor characterization —

10



Draft LBNL Work Plan for CPSC Wallboard Emission Factors - April 22, 2009

" The work-plan to address Phase Il objectives will be provided after initial results
2 are reported from Phase |. Phase Il will likely use a combination of the small and
3 medium chambers to characterize environmental factors and long-term

4 emissions and possibly one or both of the larger chambers to explore the impact

5 of wall coverings and exposure of building materials that may enhance the

6 corrosiveness of the wallboard emissions.

8 Estimated Cost
9 See budget/proposal.
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